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the same extent, as the fuel is usually bought by the ton, and not on some assumed standard of maximum consumption. The time during which a single electric furnace is shut down for repairs will necessarily increase decidedly the working cost of electrical energy; but when electric smelting has become well established, the losses in this way will not be heavy. In the regular operation of an electric smelting plant, there will be few accidental shut-downs, all working furnaces will be kept at a steady load, and, by means of spare furnaces, the full load will be maintained during the periodical lay-off of each furnace for repairs.
Having now considered, in a general manner, the efficiency of furnaces and the relative costs of electrical and fuel heating, the method of calculating these efficiencies may be discussed.
THE CALCULATION OF FURNACE EFFICIENCIES1
The word heat is used popularly in two senses; thus " the heat of a furnace," meaning how hot the furnace is, is quite distinct from the amount of heat produced in the furnace per minute, or the amount of heat needed to turn a pound of ice into a pound of water. The first use is really a quality of the hot body, and to avoid confusion the word temperature should be used in such cases, while the word heat should be restricted to the second case, in which the quantity of heat is referred to. A definite quantity of heat can be supplied at a high or a low temperature, just as a definite quantity of air can be supplied at a high or a low pressure; and the addition of heat to a body raises the temperature-, just in the same way that pumping air into a receiver raises the pressure.
Temperatures are measured, as is well known, by thermometers or pyrometers (the latter for high temperatures), and the scales of these instruments are based upon the .temperatures of melting ice and boiling water, these being o° and 100° on the Centigrade scale, and 32° and 212° on the Fahrenheit scale. The use of these two scales complicates technical literature, since the Centigrade is mainly used for scientific purposes, while the Fahrenheit is mainly used for ordinary affairs, and it is often necessary to state temperatures on both scales in order to be generally understood. The conversion from one scale to the other is simple if it is remembered that the temperatures o° C. and 100° C. are the same as32°F. and 212° F., and
1 For a full account, with examples, of the calculation of furnace efficiencies, see Prof. J. W. Richards' "Metallurgical Calculations," Parts I, II, and III.il Engineers, vol. xviii, Part i (1904), p. 72.                                    /etallurgist, vol. i (1901), p. 90; Electrochemical Industry, vol. i (1902-03), pp. 141, 376, 462, Sv76.H ilos pilim, HO
